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Abstract (Basic): JP 11097702 A 

NOVELTY - The TFT consisting of source area (14), the channel 
formation area (17), drain area (15) and the electrodes (18) of 
auxiliary capacitance are covered by a common silicon film. A 
conductive film covers the common gate electrode (12) of TFT and an 
electrode (13) of the auxiliary capacitance. The source drain channel 
formation area are doped for controlling threshold voltage. DETAILED 
DESCRIPTION - An INDEPENDENT CLAIM is also included for the TFT 
manufacturing method. 

USE - For active matrix liquid crystal display, electronic 
machines. 

ADVANTAGE - The deterioration of the auxiliary capacitance by the 
dielectric breakdown is prevented by reducing the voltage impressed to 
the upper part electrode of the auxiliary capacitance. The freedom of 
circuit design is extended by the common use power supply line. 
DESCRIPTION OF DRAWING(S) - The diagram explains the structure of pixel 
TFT. (12) Common gate electrode; (13,18) Electrodes; (14) Source area; 
(15) Drain area; (17) Channel formation area. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a structure for restraining deterioration 
in auxiliary capacitance and improving the degree of freedom of circuit 
design. 

SOLUTION: An impurity element for controlling a threshold voltage is added 
to a channel forming region 17 of a TFT, and the impurity element is 
intentionally prevented from being added to a lower electrode 18 of an 
auxiliary capacitance. Thus, a voltage to be applied to an upper electrode 
13 of the auxiliary capacitance can be reduced and deterioration in the 
auxiliary capacitance due to insufficient breakdown strength can be 
prevented. Also, the power source for the auxiliary capacitance and the 
power source for another circuit can be easily made common, and the degree 
of freedom of circuit design can be increased. 



COPYRIGHT: (C)1999,JPO 



1 / 



<i2> fffl ffr & # (a) mmmm&mtt 

#^11-97702 

(43)£JH0 ^11^(1999)4^9 0 



(sointa 9 . «s>je*» F I 

H0 1L 29/786 H0 1L 29/78 6 1 6V 

6 1 2C 
616S 
6 1 8F 



**»2R *»3R S&2R3ifiD»14 FD (£12 JO 



(21)fliH## 


^BS¥9- 273444 


(7DIHIHA 


000153878 










(22)fflRB 


¥fi)t 9 *P (1997)9^190 




1*3UI|»»*lfrg#398#jfi 






(72)S89i# 










#^;ii*®*ms#398#« 














(72)5SW# 
























(72)5fi9§# 





















(54) BS9ItD«fM ifi«^IB* < fc^<OfPS£*S 



(w) B#H#f'm» (jp) 

v* 



(57) [S^J 

S * & £ IrJ ± $ 1± -S (D m /* £ ■* 3 . 
S E& & *J£ If & Z. t tim £ 3 . 






















— Bj 


I 




i 




* 11 








(B) 




^17 (dopodregton) 


18 (undped region) 



(2) ¥fffl¥-l 1-097702 



same 

©tain *ao#tittjR^6«fiK$n. 

ft (4>m) « 4. 5eV&TT&* 

»T*fcii>©*IS0j5c*£ttl 3JSHA^aHnfc7c3Rlf 
£43© £ r * ¥##£B. 

£ t r * *m#&m. 

frt3£&<7)TM#)7t;3il£tel 5jfo&>e>®fcmfc7cS8IT 
&-3c:££4#«&£t-3¥3|#gEB. 
[»*«8] M*JS7C*^T. WEI 5Si>5Itfn 

a£T-5###£SB. 

mam 91 masBf ««r«s«±{cisAtt¥iM:fli 

««± tcaJRM (C -7 X i7 $rJgfiX-r -5 IS £ . 

flra*tt*7c* ©**nig iz&^xm m^m®7cm am 
anig te-r * >& a jsfe * it tt-f * > k - tf > y& fc «t o 

[fitjRJSl 1] W*^9lc*5^T. *MEL*HtttJBE* 



[w*3S 1 2 ] 1 1 ic*ir»T, me i 3 mt^m. 

*^£Sr4#®£TS¥##:SS0D^S^. 

mwowmtjimw] 

[00 0 1] 

#<w*tt*?ijfflLTj»igu5*sB^T*jgr. seo 

T, *Wlt*l:EtSnfcTFT. AM L C DS^l 
[0 0 0 2] 

^ (TFT) T?¥#*@»*JE]£-r*ftlff©fi#a** L 

U ^x(ii^£$r^iEU/tyi7^f 7*-? h >j i/xsa^S 

B^UfflffcU^JHCiiLTH-S. 

[0 0 0 3] <PT%T?t-4 ?T h'J**£!«li*jSg 
fi (WT. AMLCDtOf^) tt/-h/tyn>. :/n 

[0 0 0 4] ±iE©AMLCDtt*aiitaiSnUfc*BE 

re s t»ET5) &&mmizm-fz>mj$.tti:z>. 

[0 0 0 5] dCTa!*Oli«l«B©«aKt5«r»TEI3 
$rfflt^TlttBJ-r^. a3tC*5V^T3 0 1 t*ttffc£S$?r 
TS»«. 3 0 2ttV— 3 0 3Ufv*J|,M 
ttft. 3 0 4I1KH >«^Sc, 3 0 5 f*y-f h*g»M. 

306 wy-f 307 \tmmmmm. sosnv 

-Xfl. 3 0 9IJKK >*S, 3 1 0 «:JlF H 1*eSI 
», 311 (illliT^^. 

[0006] 3 1 2ummm-m(DT^mm <« 

T> CsT»tii#*) tUT«IB-r*«*. 313 
«M«)^»C0±g|5«S (SIT. C s ±»ft«£Hf T? 

*o; y-r hi6iiS3 o 5em*&LT*Be*j£u 

TV»S. CsTW«i3l2ttTFT©l/- 
3 1 3ttTFT©y-f HfS3 0 5<traU»»T«J«S 



I 



n 



[ooo7] z<Dmumm<DMw®mzBi$.-rz>m-&> 
c s Tmw^<Dmmz\%--z>(Dj5&.tfhz>. & 1 \tc s 

[0 0 0 8] VfrlsfctitZ. fH 1 ®#3CttC s T8R«S 

ic^m^i ^ss?m K*»rr -s. xmwm z. 

[0 0 0 9] 

C s±8|Mt«£BJ£*ffiK#l$LTi5<fci& 

H««ffitt 2 VSS^0T. C s JtaMMttV-X/ K 
K 0 fe^tc 2 VR±ft5^m{£i;:&*f L 

[ooio] ^(Dtztb, m^.x'itm^m<DV^^>{s.m.!± 

tTFT©l^Ult)Ii:J#ILtltTfc8~l 0 

v Ota;** &£ <t & ^ . c ©h^t tc ttw-r 5 mts. w\ 

[ooii] st. *a»ictt«itr'D*i»ih©«:«6Ka 
tt*se$-&fe«jE35^stcEP»o^n-5. a»a«Aa 
©a^tcfc «k^7)t- 5 ~ 5 vmm<D®.wT'mijan.i£i>m 
mrz. ^(Dtzisb. w*-\zc s±guna*n o vt««r 

SnTH5«ftttt«*T 1 5 Vifi^«JEE*«C s ±SP« 

ate sTMW.t<Dmzm\&tLZ>. mtit)^ 
h ife^aw^ft^s c o . c s ±asma £ c s Tg«a 

£ ©BUT >J «SS©Jf JUn^SJiS £ </> o fclBIJB^fi £ 0 

[0 0 12] @tt<0«iH**^itS#A*t»ff 

<£< T3 C £#T*fttf. BMIltteic&B&JtSifc 3. 
5 V«j®^5 V«jgtC7iS<i:^i®$tl^. C 
s ^r^-r-Sfc^^^Wfe^fc'tttC 1 0 Vf£©ati&g 

Cop l 3] ei±o«fc:. HSJc^Lfc^jfelciD^TC 
[0 0 14] ^H^ggO^-iS 



(3) 4#H¥ 11-097702 
[0 0 15] 

«. J£A&i*I£ (#U>>Un>JR) £Ste«£LT?iJ 
IL^TFTHLt^itE (Vth) -J-x #lfij tc 

-tZtzWzfr* JMg&ffitt IzM L TtBSW iC*M4& £ 

[0 0 16] L^Uft*<<=>. Mtb^»(Cg§LT«L^^ 

&if&<E>fc£. C s Jigi5«a<0@^ttte^T^c:<i:^Bl 

a*. 

[0 0 17] ip-£. *K«lili©«fiRTtt. TFT'Oft 
*;HKJ5Jtfll«O*K:L*l»flt«BE*l|il»-r*fe«e)0!)3Ftt 
#»7E*£*ftiU Cs©T»*tt<hfc*&JW!t*'fc:tei» 

< -r s z\ iitfi Bj#g-e* 

[0 0 18] Sfot, *^*B»TH*-T55SW©«i« 
n(c. 4>ft<ife-o©TFTt. -^co«ap H 1(csf« 
oT. iSETFTOV-^««. ^r*;i/»fiJt««R^ 
tt. A90¥«fMI»&4tdt$tl. ttttTFT©y-f h- 

«at«iiE«i8b«as«j«-ra«ii*o«sttt. 
* « ^®.®7m i»m ip $ n t t » -s. c i * <t t ^ . 

[0 0 19] teCD^BJO«fiXtt. JfeHiaffi^WT 

Jp-r-SXSi. flfrfe^M^Tcmco^iPXgtciJ 
[0 0 2 0] 

[0 0 2 1] #SfgBj<7)5ijSSff^ico^-r0 1 SfflUT 

t»B^-r-5. si (a) itmm^- Mj^xi^n^ts 

^€:±^iT-5¥®#:M) 11. ^ hMM (TAS. 

a i3, v-xtii4, Hw>tiis. mmmrn 



(4) 



4#FjI¥1 1-097702 



[0022] giii liuK u-r ( k k >mm 

'■■ 

[0 0 2 3] -tUT, SI (A) £A-A' f^JWl/fc 
KfSH^BIl (B) flfit±. »Rttil 

(A) <£#j£LT^ftW*. mi (A) tpgUgfcftfctt 

[00 24] HI (B) <Dffi&\Z$>^T. 17T*£ft 
3 ffi* V* J WBfiMR *T * 0 . #Hf£BJT tt L # V » 
ffl«ff€fiJffl-r^fe46O^FM#J^J!J0^nTV^ (dope 
d regionilET) . St. 1 8 T'fjkZ tlZ>m®.teffiW® 

umm^mmtMmmzm^nT^-fs.^ (undoped 

rejion£fE~$~) . 

[0025] *m&WT'\zffi%)®m<D±.&mm 1 3 

5£«fiK:««F-r*^i:T, T»tSl8©i81Cft 
d©H#. 01 (B) <Z>mf$.t? S^iT. ^^r^JlZB 

[0 0 2 6] fcfc'U uOMTBNft^iHTFT 

rot£Sfc<fc3,, 
[0 0 2 7] ff^Wf«17l;IJL.g 

v»««ji«i»ffl©JF»fi« ( 1 3«a*6a«nfc7c*) £ 

[0 0 2 8] £UKD«fc. *®^BJ^^jgt-^^iT'ffi 

^<5«BE*9i#Ttf*ct*«7?#. y-r Man* (« 

[0 0 2 9] Sfc, *Mft«F**»i«T*fcJe>fc«rK:K* 

*. 

[0 0 3 0] «±©«J«T)kS#HSHIIfctn»-C\ £*T 
*. 

[0 0 3 1] 
[Hdgfcl] 



STFT (NTFTtBSffi-rS) £0i]fc<t oTl&BJTT 

[0032] TwmtLTmtmmm 

JOTS: #liaii l 0 1 COJBt/lttlO-lOO nm <ft« 
WfctelO— 75nm. ft $ b < til5-45nm) <hT2>. Sfc. 
IMMC&atffitOttfcOfcSix Gei- X (0<X<1 ) T7k£*i 

[0033] z z\T'¥fffi¥-i-izo6sm'&m<Dnmm 1 s 

[0 0 3 4] £T". fift&^T-lOppin C9Z 7 W^t 
U r7^;l4ttl 0 2*MT5. ^51/T*1H 
(01 (A) ) 

[0 0 3 5] Z7y;^SI10 2$MLfce. 450 
-500 < C2B#P B 1@coiD^MS (TK^ttJLXg) ©«. 5 
00—700 *C (TCSMfcH 550-600 *C) OfiSf 2-12 
B#F^ (ftSWfctt 4-8 PSIffl) ©JnJSHBUiSfT^. -ISA 
ttSStflU <# 'Jy'Ja >K) l 0 3 £»-5. (H 1 

(B) ) 

[0 0 3 6] £dTU-tf-3fc*JB»UTe»tt&*il 
1 0 3©*g&tt9&glg£fT3dtWW8*T?*-5. U 

[0 0 3 7] ^fc, »fcSttJit3a:4««±fc*fl:a* 

m3Lfz\im<tmmm-cti2>-?xtr 104 ^ts. 

Of*. 1 5^bSttWc7t» (^HJg^JTtt'J » 

-f * >ffi Aft s t ut-f * > f - tr > ^ffi fc cfc o m 

IX I021 a toms/cm3 (f^^6<)fc« 1 x lo20 a toms/cm 3 ) 

[0 0 3 8] Z.o LT. S?S^fc U 4lfe«« 
(J^T. y -y ^ 'J >y««i:«¥^) 1 0 5. 1 0 6 tm 

f&znzo £fz. vx^iSTfcttu y&mazntimm 

%L («T. «yy^U>y««fc«f*) 107«S 

n^. (@i (o ) 

[0 0 3 9] &fc. 500-700 "C (f^SMfctt 600-65 
0 "C) OiSlT 4~16^Pb1 {Rmm\Z\t 8~12B#F^) © 

sn^mssff v». nyyjry 1 o 7 4>tai?rr 
s-'^wy'^u >y«^ 1 0 5. io6^ii®i 
c:n«. 'j>fcj:^>^S7c^©yy^u>y^ 



%:&fomLfc&ffiT'&Z. (01 (D) ) 

ta*M&3i©*»««£ ,iooot; (*?£L<te soot:) fc 

ST±tf*Jlta<T*4« fcfc'U Sgrt* 800"Cftjgx. 
a t y y ^ U > sffMW* 5 *y y * 'J > y«l^© 'J > 
© j2t£ tt «tjg £ 0 & ft -5 CD "C 1 0 0 0*C &> T £ T -5 © $ 

[0 0 4 1] "^Ic. 77? 1 0 4K*fL.Tf*itf/1;57-x 

>y^fT^, '&\zffi®®m. (cs) <c 

sJEJi«»tl*^) ±.\Z-7X^ 1 0 8ftg-T. fit. 

-r >5?>>A*fctt^fu »>a» *Hiewett#D» ©at 

JTOXJiftfTP. Cl©#D>liTFT®J&^©^K:?3sfl02 
n. TFT©L#U>tt«ES«IW-r«fc*0^>£4*»7Esli 
tLTiy«t4. (0 1 (E) ) 

[0042] z.o LT#n>nmm-2 tutnm (tft 

J&lSLMt#X) 1 0 9 ttfn>fimtoZftt3.fr-z>tzM& 
(Cs»*») 11.0^4*15. ats. TFTM 
SBl 0 9 let* lxiol7~ 5xi0l9atoms/cm3 (ft^MlC 
« 5X10^~ 5xi0l8atoms/cm3 ) ©jgfin?#n>ft^ 
ttrrtltfAt). *IOS«Ttt. ^6/ >K- CD 

[0 0 4 3] C s«*J«gPl 1 OttltoiEO'J >©« 

Anig t>^ftT*H Wfc^FW*7c3R75i«»aS nx*5 6 
T« undope (7>K— 7") iiMift^TUS. ^©fc 

c s j^figgp 1 1 o itM&£fz\znnmzm&umm 

&«6H <ft£Mfctt*»»«aj&< I x 10l4atoms/cm3 ~ 
Ixi0l7 a toins/cm3 ) fcfc^T-#*S**r-r-5flHfr£r 

aw. 

[0 0 4 4] VX? 1 0 8 ftfifc£Lfcf£. ^Ute 

S5R*t£/^-x>yuTStt»i 1 1 *»«■*-*. ft 
is. d ©n#y y ^ u > y«* los. 106 \t^\zm 

£U «y y * u >y*« 1 0 7 cD^Tfltfirr*. 

[0 0 4 5] iCTU— tf-3t«HH»LTettJil 1 1 
Ottfttt©3fe#XS*ffp. U— y-*-7tiLT«K r 
F. XeC 1 <£fiJfflL^/VUX%tg^X^->TU— tf— 
ftfflV*. ««KHOlL.Tfil»-r*. X^l^-ttgtt 2 
00~250mJ/cm2 . 3EgJH8E&te30Hz. j&SSgte^S- 
500 r&T&Vn 

[0 0 4 6] i:©^— tf— W»ISfcJ:OTFT»J«» 

1 1 1 a\z<£$.tittm.y)7tm (*□» *»stt<tsn 

S. ±j£©«ftl^— If-flHWifefr-CttlSftit^* 

££tt&V>©-C. CsMl llbMD 



(5) #BB¥l 1-097702 

C s fgfifcgR 1 1 l b^ltC s ©TSPIlSi LTtSStg-r 
*. (0 2 (A) ) 

[0047] <£\z. stts i i i Slot, s^ift^tr 
wwrettsy-rMUMti 1 2 0 

/^-=>ytJ:oT»©y-f h«HS.^ffll&^»©± 
gfl«a (C s ±»*atDf ^) ©US 113. 114ft 
(0 2 (B) ) 

[0 0 4 8] *HS£0y7rte2wU © A ft^W 

[0 0 4 9] ddT*^#e>t'«t-5#M¥7-l35318^ 
0 ^ L fcgSHtBlft fJffl ITS fil^M CV-7/KI/ 

*itv>*. uT\z^&mmz-3^TffiMizm.w-?2>o 

[0 0 5 0] *r. 7;Rr'>AK©/^-->^|;ffi 
ffllfcl/yXh7X? (Hart*-**) ft?£LAc££3%-> 

[0 0 5 1] 0^L&(^U> ; X N^X^ftRfc^L 

ftftaLttoMBRfUK 1 l 7«sns. Jg/?«70~ 
120 nmlr^li. 

[0 0 5 2] a±«DPMB»fl:iao!ftK:a??Lfc 
7^5 = ^A«m HIl 19. Cs±8|5«@12 
0tft5. u^LT12 (C) ©ttffiftS*. 

[o 0 5 33 ^tcy-f h«s&z^?Ltt<!)naK{UR« 

TXi'iLty-f h«&RBIl 12ft K7<lyf>yffi 

tefcox-y^y-rs. tit. *?Ltt©»a»{t«t 1 

15. 1 16*iSt5. Z\oLXm^(D^miHLrz 

tt«©y<>ifti*Bta«»riisn. 02 (d> ©«ig*t# 

[0 0 5 4] CfflttiT-tttt^^tS^M 
^)7C^©^ttlXSftff Po ^ilSWTttNft^^ST 
FTftf^Sl-r^fcft. ^H*7C»tLTl SiS^Sjltt 

n^Tc^ (cc-e«u» ft^jp-r^„ 

[0 0 5 5] ^©XST«. *n@S©^*l«J»*0* 
XAtXVETfT^. n - fMte»j£?<&. C©8#. Joi$ 
«JI^80keV SKt*H©T?^tt«57CSR««ffiUfcStt 
H^Bfc^Tft < Stt Lfcy-f K«SigyS©SSa5©TfC t> 

^o$n^>„ ainbfcy-f MeajK©fiTt ix 

10 l7 ~ 5xi0»8 a tonis/cni3 ^^©jgST'J >75^Jp^n 

[0 0 5 6] $<E>IC. 21UB©^^J)Pft{SJ0iSlllI 
TffVH nMllsSft^T^. £©P$teflDjS«EEftlOke 
V gSt<£< LTy-f h*6&Jiiftvx?<i:LT*iJfflT 
*. >»flEA« 1X10 



(6) 



¥fffl¥-\ 1-097702 



19~ 5X 1020 a toms/cm3 gflEtfc-BtttfcBMl-^*. 

[o o 5 7j sk±<Dxm-v : Bf$.^tirzTm.^smm^ n 
+ mm^j-^mm.i 2 1. fk>«« (^shs* 

1 2 2 £ft OV n " ^«#-#©®i§aPF*6#}gi 
« (LDD«i££t>P¥t#n£) 123tft?,. £ft. V 

(02 (D) ) 

[0 0 5 8] £©B$C s±g|5«Sl 2 0 ©jfiTfc 

y >#ssio;£>r*\ *tt*fca^KMfcj*ttfc«* (c 

s «)T»«iS»l5lit5««) 1 2 54<«jft£tl«. ft 
is. C s JgfdtSHCfc— jttCLDD 1 2 6*«»jsK$tl-5. 
[0 0 5 9] *t©LDD««l 2603^, 

K V< >mM 1 2 2 fcftTi^tt*-*- y T<D3EJfrW.<Dm 
S&tft*. fot, TFT«OLDD**12 3i:H« 

[0 0 6 0] «±OS»CLT^tt»O»j0XS**»7L, 
ft£. 7?-^X7--Jk U— !f— 7"— — 5>y 

[0 0 6 1] ifclc. 35 1 <nmffl&m!& 1 2 7 £ 500 nm© 

mzizBi$.-?z>. m i ommm&m 1 2 6 1 vxumt 

[0 0 6 2] #.\Z. n>** V 
-^1112 8, KH>tSl2 9JMn. -fL 
T. f «±lcl 2 OlHffiti 1 3 0 JMt 5, !S2 

osr^a^i 3 0 \*¥m<tm£i,-c<Dmm$:mz-&% 
ft#. #y-r 5 H^»7^y;u*o^r*ttttfigiisffln5 

[0 0 6 3] ^ctc. ¥Sfl:Stlfc*2 9)IIHW6IWKl 3 
0±lCSi^m@l 3 d©il£. KUSL 

c d ^fpsr ^ft immm® 1 3 1 1 ltm0j**b* 

(•ftiSB^fCli I TO) €JBV><5. £ft. Sj&SLCD£ 

[0064] m.mz. s«^^35o x:(D^mnm^-c 

***S8-r*. £Lt©Xg{cJ;oT. 0 2 (E) tc^Tm 
ft«iSOTFTiff«rSC:t35tT*-S. 
[0 0 6 5] _*3feSfi«OfP«xa{C«£-3T^«bfcN^- 
V^'HTFTH LSV>«MtffiJ&«2 Vffi©ft#JMteR 
C sTSP«Sl 1 1 b©XSBTte2 

[0 0 6 6] #lxJ;f. C s TSP^S 125 ©Xg® 



lr»tt») KW>««1 2 20tffitflA« 

-5-5 VT^ntiC s±g|5S@tr««{STfc4V Of 

[0 0 6 7] SttC*JHTtt. I COttMJEftf 3. 5V 
~5 V<hia<&oTV><5©T. AMLCDOiEgjlHlgSfe 

t>5r*>5fc sfflwmai^'f c© 

[0 0 6 8] Sfc, ±E*J«T?»n« H U-f >«« 1 2 
2 tC s ±g|5*@ 1 2 0 t©fffl»C35^*fbt«JEtt 1 0 

[0 0 6 9] [IHfi«2] jttfi«lTttN^^*;UfflT 
F T t o Tt&BJ! Lft*t, *SB£l» ©flltfc te P^t 

ft U P ? +• * ^ TFTTHLt ^flt«EE^y 7 7. fill 
[0 0 7 0] P3 1 -v*^SiTFT©L£WitttJSEa*7'7 

Wttt'J >. ilJfcftTy^/efflUSCt/iiTt 

[0 0 7 1] 09*tt. c sTgPWSt^r^l/^fiKU 
o 5Lfl5itE^ 1 V (Jgj^-rs K U-f >M^©«<4 
CMLTC s ±gffHS©^ffcri*l Vi^m*ffi).-e*-2>* 
^. K K >««©«BES»t5*- 5 ~ 5 VT^niiC s 
±»*«CsB5fc*tttt-4V (ffiL<B-5V) g 

[0 0 7 2] d©ti-&. - 5 V©«ag«J±Srte©|51Ki: 

*ft, c s ^Mt^y-f hteiwKfcfc&Eeuifcsv* 
«jE^aiip$nftti©Tc s 4#tt©^tfcai$dT-5 d iz 

[0 0 7 3] *IHe«5:|i|ffl Lfc P f t ^JUT F T O 
fEiSXHtcot^Tte, S*B<Jtctt||j560iJ 1 -CifcBJJLftN 
ft^HTFTtfeHT. 0 1 (E) ©XSTtt'J> 
S^anL. 0 2 (D) CIlTtt#n>*S10tntfA 

[0074] ^mmmz^mtzzin:. amlcd© 
[0075] cn^j 3] *njg0ij-efa. geig^j 1 



f t mm b£ »^ \z t -o xmm *n ? . 

[0 0 7 ^] £t\ E3SS4S4 0 l±fc75m/*©#ajt 
Sil4 0 2SMt5. 4#r»8¥7-130652^$g 

^*fe^tM4 0 3£RW\ Mt$&^T100ppm©--yyjl,£ 
^«=y{r;l^Tl4 0'4 t*)W5. (0 5 
(A) ) 

[0 0 7 7] X.IZ. m&it<Otc&<Dlim®M$:ft ; ?. # 
H^IT 14500 *C 2B#^©7K^tiJLXSO^. 570 *014 

»mojnj(Maa*ff-5. c©aa*Mia3ic«fc»). s-ri^ 
ssa«t** s Pffic«fiUfcisaffi«4 o 6 

tl*. *5E9I#S «£©»««« 4 0 6 
«fA/T?H*. (0 5 (B) ) 
[0 0 7 8] m&MmA 0 6 tt#tt*fctt«¥#ttilS 

[0079] ttaftofcaoMfcfflStfKTLfc's. a 

I®y-y5"J>^P-irX) SrfT?. £©ailftffls'tt«l 
(05 (C) ) 

[0 0 8 0] tt*. APy>7Cl^{c:<t-5y>y^ , J >yg!l 

jifflmf ©a o y wt^»©##a*ffl» £ ft o > y ? * 

»Sfi***f*l/< 14800 ~1100"C <ft£W£tt900~l 
000*C) tl, fi9l$|SJft 0. 1~ 4hr. ftSWiCtt 0.3 
~ 2hr£f 5. 

[0081] Rm&nnm.m£vx\zmmnmm.*\zK 
\^xmt*m (hc i) $o.5 ~io#st% (*nsifisj-e 

f43#:«%) ©j^T^rS-frfc»ffl&«f»Ki$^-C. 95 

o 30#©j!mf!fc&3£fT*#&^. hc ia«s.ke 

igg&Lk£T3£. fflS»©«WEft«Wt4 0 7©SB5fc 
MJISg©tH]d#£ UT L £ o fc»J3F * U < & V». 
[0 0 8 2] Sfc. Any>7c*&^trfl:^*UTttH 
C 1 tfXfeWC^HF, N F 3 , HBr, C 1 2 > CI 
F3 . BCI3 , F2 > B r 2 3S©ADy>7ciii£-£tr 

[0 0 8 3] C©lSCftV*Ttt*JEifcft*ltt4 0 6 f © 

- y y j tioyy^u >y$tu 4? »tt 
-e-LT. £©ia«K:»sn**fcft*wt4o 7+©- 

yy;i/©»fl[J4 5X10l 7 atoms/cm3 £LT (ft&MKte 2 
X10l7 a toins/cin3 J^T) fC*T{£M^tl^. &*5, 
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W#6©«»K«tntf. = 3/y>MRBM« 5xi0l7 a toms/ 

[0 0 8 4] ^©i0^a{Cck'9fiS!{tllM4 0 8 

fSMS&fr (950 TC30#) TIMl5iii£»?JRJ*ft(ift4>T 

[0 0 8 5] CpLT^7C^©y-yiS"J>y7 K a-feX 
*i»7l/ft5. l/i?Xh7Xf4 0 9*«fjSLT. L£ 

ti«*ffi*w»-rafe»©^tt*5c«*<*>ttAffi(c 

[0086] :5LTTF T»j«»ktt#n >jW6*0£ 

>««*»fiE'rsffi») 41'oiwsn. cs^gu 

Ktt#n>36WlP*nft*- 3 3t«W (&©C sTSP«1S 

^»*-r*»») 41 ijjt»ijt*na.. (05 <d> ) 

[0 0 8 7] ^(C, l/y^hVX^4 0 9$|*iLt 

feit&ftVo ^©B#. 412a, 4 1 2 b-T^StlSPS 
WWttiBBttfcefcSStt*. (0 5 (E) ) 
[0 0 8 8] A^-->^^ff gtfiKifl^© 

w^)5;5fitti4 1 3&Mf$.L. t<D±izmtmitm 
mm (s i ox Ny t^ns) a»63ft*y-f h&MUK 

4 1 4 £120 nm©J*SK:JBJ«T*. £©BUPtt«©S&« 
{tXg}Cck^>liil]»t)#*bT20~250nni ©^HTIISgp 

[0 0 8 9] ^UT. S^APy>7C**$tr*HSfC 

ft-5. (0 6 (A) ) 
[0 0 9 0] ^©J0l^MStCctf9ffi14«4 1 3 i 

y-r Kj6ti4 i 4 ©»ffiTtia«fl:sjS3&*aiff u. ik 
»uio»3K»ty-f K*e^M4 1 4©Mi?i4i#to-r^o 
z\<Dm\zLTmmtm&mi$.tz£\ #n;\z%-wmtL<D 

m&mj%mz&tfz>mmitm<DBi£*& (x-y ->*->-> 

[0 0 9 1] ±enciy>ffH9U:*sti-«ftift 

*n««ia*fTtt-5^tT. y-r h*g^si4 i 4©mk© 

[0 0 9 2] d^LT06 (A) ©«&**?# <S> nfc <=>, 

NS««i4£J#fe-a-fe«s B B H tt^M*^^^y-f 

4 1 SRZfC s±g|5«@4 1 6*f^T5. ftt> j e 

£^*PL, TRffittlffWU 17.41 8$r^fi£T-5o d© 
W4«k:LDDtWfcUT»*©T. L 
DD«[*»C!6JSJ&:«Kt7i5«*l**J!l:)rr*. (0 6 
(B) ) 

[0 0 9 3] Jfcfc. h-7-fl7f>^ftf:i0y-n>Jfi 



(7) 



\ ! ) 



l ) 



(8) 



H4 14^l7f>m. X-v^>^XICttCH 

h^fe&iB^^i 9. 4 2o«sns. set. 

*— 2 4 2 25:Wt5„ (0 6 (C) ) 

[0094] ®6 (O ffltti^^nte. ^{c. g 

K U-f >««SJBj5Tr&fiH£ ixio20 a toms/cin3 ggco 

[0 0 9 5] £©I@{Ccfc*9 7-XffiJsfc4 2 3. K U~f 
>«*4 2 4: LDDflJgc4 2 5, r *^»J«ffl« 4 
2 6. CsT»tS4 2 7. i8)§i©LDDi«4 2 
S^fiKStlS. (0 6 (D) ) 

[0 0 9 6] #ic. U— tf-3tO!Si#azX7r-*X7 

n-jut^rjffflLT^inufcg >©gi4^^ff 5. 

[0 0 9 7] 50nm«©y >SH (HS-frr) 

ML. MY- —)V*?toZ. tTf^ >~>'')4M K4 2 7 
~4 3 2*»fiJE-T*. d©IgfCtt^*n©-y-UlM KS 

[0 0 9 8] f-l/T, Xl<DJINtei»t4 3 3€50inJ* 
9£<fl:]£JNK&900 ufli<DKft:^l»K2:«!}8UiltT«jS 
I. •to±l: , ;-^iS4 3 4 > KH>fS435$ 

[0 0 9 9] SSlc. M2®mgyg43 6$Um 

I TO) £*&ft:<Sifi;lHUi4 3 7 ZMtfL 
T^o M^lC. 350 < C2 8$p B 1©7K^LlS^fToT0 6 
(E) fc*TSI«:fllift9B3(STFT**^j«r-5. 
[0 10 0] *Hffi«TttNft*;HTFTfl) 

p -v *;ht f t icigffiT^ c t -s. 

[0101] (Hj&g0ij4) *SSS8«Tfi*JBf6M*# h 
[0 10 2] gmciJ^Tv 7 0 Uiie^B^WT-g) 

»£> 7 0 2tty<hns. 7 o 3Ktt*«i&»©T8fMt 

[0 10 3] 7 0 4im 7 0 5HV 

-**tt. 7 0 6ttKK>««, 7 0 7HLDDI 
«. 7 0 8ttfY^f^lST*5. *H)lg0iJTtt^ 
■\r*;WBfi!c*Wt7 0 8 »Ct4b^t^l|ffi$Wr-5fc«6 
©^Se®l7C5il^Sn$"nTlr^ (doped region £12 
f) . 

[0104] 7 0 9 tt*lft#*ffl>J» L D D««. 

7 10 «fflS^fi<D±gP«@Ta& 0 . _hgBSM 710t 
»C«lc0fl<J{r^FM#I75^PStlTV^d:^ (undoped regi 
on£!ET) . 
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toio5] a*s, 711. 71 2\mit&<t&mmfr 

«g^ti03 (E) ^06 (E) il^i;«fiJcT**CDT 
[0 10 6] *£JS«<a2U*#ffl«jfitt. S^Mfctt 

[0 10 7] #l£^0y©i£X*#STFTteL£ 

©^M4&7C^££®«{ca}fl-r3d£:T. N^i-^S 
T F T IC P ^ -v * T F T Id h&Ffi L O Z, . 
[0108] (3lj&S0iJ5) UlJgfiJ 1 . 3. 4iC^Lfc«6 

$ £ 6 IcP^Ti *>© fc-T-5 d £7jtT* -5. 
[0 10 9] 010 (A) fC*3l/iT<pm«^JSMA05tt 

i-s) ©tfc*ra». ev. e f. Ec«fn-en*ift 

[0 110] d©R#. #SWMi07jtJP5U"<JW44« 

>f<fta«9 ^cofc*. *e»& (yw h^ea 

[0 111] ^SSMAcfcO t>tt*ISSc©/Jx;*H& 

sib a±mmmt<t>m' -est) *#a.5. 
^.0io (a) ©«^tra«sk:A>H(ft*«»)*a^-r 

E«fc SEoT. A>h*Wi0feil0 

(A) ©*£cfc9±£<&9. 010 (A) cfc0fc#< 

(0 1 12] JSl±C0*d»e.. y-f h«@i;^^^JRgg<7) 

[0 113] fi£oT, *g^TUNfv^STFT 
r T F T ©y-f h *« K tttt»H» © * # i, > 
[0 114] ^AttSXR (#g->'Jn>BI) tt 

S0M c ^Fse#> in l «c i» m o ki± * ?t it^nm izn 



[0 115] fiUKD*fre>. 'J>fJi<£b7)l5.->yA<D 
ttWIfc V5 A 1= 4. leV) «fc0*>/h£M±*H»c*# 
O^JSMT^tl^y -"7 U ^ >#14c7)N^^ T F 

to 1 16] msfc«. L^twa«m«y-r hifegum* 

HfclZWO. «m= 4.'5e V^TT*n«+^fcy-v 
U * > © N 9- -V * Jl^ T F T £ftW S d t -5 1 

#x.en?)o «m= 4. 5eV£Lt (*?£U<te 

5. Oe VSK^y-Z&tlliy—^mrXDPJ-vZ-JimT 

[0 117] «#M?3:*m<hLTte. 7 5. -V 

[0 118] *WREWOP^v^fflTFTfl!>y 

teSIJStfy 2\Z7jkV 

[0119] (?fcfi£0!l 6 ] s£ggJgfc|TteSeS6fll l~5fc 

-r^AMLCDCD^^HSJC^-r., 0 8 (A) £43^ 
T, 8 0 1li7i'f^yThiJi'XSfiTSl9. t©l 
{rtt*^Bj0TFT(C<fcoTilimTh'Ji7XlHlS&8 0 

2**«us!csn. y-^ffl!isgi!i(5iss8 o 3, y-r 

BS&8 0 4A««J«SnT^-S. 8 0 5te*ffp]*« 

[0 12 0] ^^©AMLCDttJi'f-C 7*V h U 
* X»« 8 0 1 tttfamw. 8 0 5 td^ffi^flSx-TftS D 

L-TFPC (^MrS^JP - 7"'J > h • -9— *y h) 8 
0 6 ^rSgcLT*^.., CCDFPC 8 0 6iCj;-3T^g|5m 

[0 12 1] it, FPC 8 0 6£5i9ttW-&E£fiJffl 

lti c^y:/8 o 7, 8 o s^ito^ttenT^-s. 

-5, 0 8T«2ffllc^fl-tt6.;ftT^'5#. HaTfc&H 

[0 12 2] 0 8 (B) OiftMfct^S. 

0 8 (B) t*k>TB8 (A) lim-<DWfttemCft^ 
5:#LTi5. (A) TlCfy^fro 

TV^cm^MS^r, 1^— Sfi±ICTFTTfeoTM2 

[0123] (^Jg«aj7] SIJfi^l5IZ^LAcAMLCD 



(9) 4tH¥-U -097702 

t£&. '*mmw\zmtf*n.z-»8£it> amlcd^s 

[0 12 4] fOi^tfMiLTIi, t*7^* 
7. ;Wfc&*7. 7nyi^^-, 7ui;x.Z>'>3> 
TV. A-vK7^>hf-<X7'K, *-^-t*y--> 3 

[0 12 5] 0 9 (A) laJMWBTSO, *#:2.0 0 
1 . ^PtHJlW 2 0 0 2. &PAt>M 2 0 0 3. S^gE 
12 0 0 4. S^7-f7f2 0 0 5. 7>t"T2 0 0 6 

T#^$ti^>. ^i«^Tii2 o o tmizmm-r 

[0 1 2 6] 09 (B) ttt*ft*^7f*0, *#2 
10 1. S^gfi 2 10 2. WJ*A2lffi 2 103. Jftffs 
X-f7f 2 104, A'7T 'J — 2 1 0 5 . §{£gfl 2 1 0 
6«Stl5. *S?£91tt&i*£B 2 1 0 2tCiiffl-r 

[0 12 7] 09 (C) tt^A*< — ^ (^E- 
t'JU3>b!i-^) T»0. W2 2 0 1, #/^g|$2 

2 0 2. S^g|5 2 2 0 3. Sf£;W 7f2 2 0 4. 
SB 2 2 0 5 Tlft/££ ft3„ *i»ntt^fS12 2 0 
5^lCiSfflT££. 

[0 12 8] 09 (D) fit's y h*v^> hf-f^H 
T£ 9 > *ft2 3 0 1. ^Sgl 2 3 0 2. A*> KSR 2 

3 0 3TM^n^. 2 3 0 2 irigffl 

[0 12 9] 09 (E) W)7M7ni?x. 

0 . 2 4 0 1. TtiH 2 4 0 2. S^SB 2 4 0 3. 
dJtf— AXyj -y ^ 2 4 0 4. U7l/?^-240 

5. 2 4 0 6, XiMJ— - >2 4 0 7T?flWE3ft*. jjefg 
BJ«S^gB2 4 0 3\zmmT2>Z\iirfT*gZ>. 

[0 13 0] 0 9 (F) H7D>«7oyi^-T 
$> 0 . *#2 5 0 1. 2 5 0 2 . SEtkSB 2 5 0 

3. t'6^^2 5 0 4. 7.^7 U->2 5 0 5T?i)SSn 

-s. *%wtt«5KS«2 5 o zizmm-fzciitfrg 

[0 13 1] «±<D«K. *Sf£WWjg««gffl«S«6T 
[0 13 2] 

±sb«s icEPttir «be*<t tf e> n -a <o x-mwimm. ic 

[0 13 3] »«i«*S»fi!ir*fc«6lC«flC»* 
'hSTSmAM L C D 5 C 



i ) 



(10) 
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[01] v * *m%.w<DmmTFT(Dmi#.$:ttm. 

[02] H3(STFTOff«XS*S-rH. 
[03] H3tSf.FT©(P»XS**fH. 
[04] ft*©i!i^TFT<D$/££;^T0. 

[05] a*f FToff»is**-rH. 

[06] BfTFTCffaigfeStH. 

[0 7] *M&H®JME TFT <Dfltj$£^-T0. 

[08] *KKWOAMLCD(0«j«**-rBI. 

[09] ' '*m&we>nirm&<Dmf$.&m?m. 



[010] *JR/*i»ft:<Z)tt«fHftO«li«S*-rE 

1 1 ?g14B 

i 2 y-r-hEp (y-r h«a) 

l 3 Mib^ftco±gp«@ 

i 4 v— 

15 -KM" >«@ 
1 6 

1 7 T-vz-frMfiimm 

1 8 M8*#a©TSBttS 



[01] 



[0 2] 




A — 



14 
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^ 2 jl!L 



16 



15 v^/,Jj^AJyy^/^y^A^AyyAA 



17 (doped region) 



18 (undped region) 
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109 
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[0 7] 



708 (doped reo»n> 7 710 (un ^ r ^ ion) 
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[03] 



lilt ju-r-wwxgj r t t t i 
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